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The Aerial Performance of the Year 



CREW OF U. S. MARTIN “ROUND THE RIM FLYER”— Left to right: Colonel Hartz, 
Lieut*. L. A. Smith and E. E. Harmon, Sergeants John Harding, Jr., and Jeremiah Tobias 


When the Martin Binder 'ctfMmanjfsfi tJy-C*>tf>nel R. S. Hartz and piloted by Lieut. E. 
E. Harmon landed at Bolling I?iil<l, Washington, D. C., on November 9th, it set a new 
milestone in the aerqlvaiititijl .■fusx'Qiyj •'Country — having successfully completed a 
trip of 9823 miles ar’fiun'd'ihe ’Ftirli of* fh"£ ij nit'ed States. 

The Martin “ Round the Rim ’.’.TJohiBe^ scj >utecoijd for sturdy efficiency that is absolutely unparalleled in 
the history of aviation. The feat 6f circuhi-'dvItfHhg the States wound up a year of consistent, high class 
performance without an equal, a record of a total of 225 hours and 24 minutes covering a total of prac- 
tically 20,000 miles. 


This particular airplane undoubtedly has more noteworthy cross country performances to its credit than 
any other airplane in this country. In addition to its recent trip around the United States, in the course 
of which it set a new American non-stop record of 857 miles in 7 hours and 10 minutes it has made the 
following noteworthy cross country flights : 
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The Second Annual 

AERONAUTICAL SHOW 

Under Auspices of 

The Manufacturers’ Aircraft Association, Inc. 

To be held March 6th to 13th, Inclusive 

At the 71st Regiment Armory, 34th Street and Park Avenue 
New York City 

This Show will demonstrate to the largest public which can be assem- 
bled together in America, the commercial practicability of all types of 
aircraft. 

IT OFFERS TO EXHIBITORS their largest opportunity to display 
all recent advances which contribute to reliability, safety and comfort 
in flying. 

IT OFFERS TO THE PUBLIC features of intense interest. In ad- 
dition to emphasizing all the practical uses to which aircraft are being 
put daily, such as mail carrying, freight and passeneer transportation, 
it cannot fail to impress by the character of the exhibits already sched- 
uled, the influence which the immediate future of aeronautics is bound 
to have on every-day life. 

Interest will range — from the “ flyabout ” models to aerial limousines 
and coupes with appointments surpassing those of the finest automo- 
biles. The first multi-motored airplanes built in America will com- 
mand attention and the general public will be impressed that the age of 
flying is being entered upon by the evidence of what manufacturers are 
providing in the way of accessories for aeronautical use. 

Intensive cooperation is indicated from every quarter of the industry; 
and manufacturers of aircraft or accessories who desire exhibitors’ 
space should apply to the Show Committee, Room 1905, No. 501 Fifth 
Avenue, New York. 

Manufacturers’ Aircraft Association 

501 Fifth Avenue, New York City 
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More Speed for the Engine 
Less Work for the Lathe 


Lynite Pistons effect lower shop 
costs just as surely as they permit 
increased engine speed. 

Lynite Pistons are not in any 
sense ordinary aluminum alloy pis- 
tons. They are cast by the perma- 
nent mold process, which gives them 
marked advantages over any sand- 
cast piston. 

The permanent mold produces a 
piston casting with surfaces smooth 
and true, and with dimensions closer 
to finished size than is possible where 
sand molds are used. The permanent 
mold, in fact, acts as a gage to every 
piston casting produced. 

Because of the permanent mold 


process, the amount of metal that 
must be removed in machining a 
piston is reduced by 30 to 65 per cent. 
Instead of turning ^ 3 -inch to -inch 

from head and skirt, the manufac- 
turer who uses Lynite Pistons need 
figure on cutting away only jfo-inch 
to j\--inch of metal. 

The use of Lynite Pistons offers an 
opportunity to effect worth-while 
saving both in cutting down waste 
material and in reducing the time 
required to finish a piston. 

THE NEW BOOKLET. -Lynite Pistons” 
not only describes in detail the advantages 
of the permanent mold proce s s but gives 
charts and sample problem by means of which 
pistons can be designed in accordance with 
Lynite standards. Write for a copy. 
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T ^he landing gear 

SKID, shown above. 
^y4£J?0MXl/?2NE' 33S ~HYZ>J?0, a number 
ofwhich the Navy are offering for sale at 
$ 3000— each, make a fast flying, slow 
landing, reliable aeroplane procurable at a 
\ery low cost; an excellent machine for 
passenger carrying. This Landing Gear & 
iTail Skid complete is being furnished by the 
! Aeromarlne Plane andffotor Company, j 


equipment. 



AT the Aeronautical Exposition 
in Chicago, Goodyear exhibit- 
ed a complete air ship and all aux- 
iliary equipment. 

Suspended in the central part of 
the Coliseum was a full sized 
Pony Blimp, its car complete with 
engine, instruments and controls. 

Other interesting features included 
the Goodyear balloon-suspension 
patch; the Goodyear Gas Valve; 
samples of fabric; baskets; para- 
chutes and so on — even miniature 


sphericals, kite balloons and air 
ships, built to scale. 

The exhibit indicated a change 
from a war basis to a peace basis 
and emphasized again Goodyear’s 
absolute faith in the future of com- 
mercial and sport flying. 

Goodyear believes the world on the 
verge of airway travel and is today 
better prepared than ever before to 
build any type of balloon desired — 
from the smaller sizes to the huge 
trans-ocean liners. 


Balloons of Any Size and Every Type 
Everything in Rubber for the Airplane 
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Aeroplane crankshafts 

WYMAN-GORDON COMPANY 

“The Crankshaft Makers” 
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R ECENT performances of airships serve to 
emphasise the peculiar adaptability of lighter- 
than-air craft for extended voyages. Thus the 
R-34 twice crossed the Atlantic with a crew of thirty 
men, one of the passages being made from East 
to West, that is, against strong head winds — a perform- 
ance which no heavier-than-air craft has so far succeeded 
in achieving. In Germany a regular passenger service 
is being operated by Zeppelins between Berlin and the 
Swiss frontier and Stockholm, while a British syndicate 
is drawing up plans for the establishment of a passenger 
airship service between London, Brazil and the Argen- 
tine Republic. 

All these activities point to a growing conviction that 
airships have a field of activity all their own, in which 
they will net conflict with the purposes of heavier-than- 
air craft. Indeed, it seems quite definitely established 
that the airship will have for its sphere of action long- 
distance voyages, of say over 1,000 miles non-stop. 

Now, it is a well-known fact that the larger an air- 
ship, the more efficient it is both from the viewpoint 
of speed for a given weight per horsepower and from 
that of “loading efficiency.’’ that is, the disposable 
load expressed in percentage of gross lift. 

Close study of Zeppelin development during the last 
twenty years brings out this fact most strikingly. The 
first Zeppelin, built in 1900, had for a gross lift of 
12 tons a loading efficiency of 9 per cent., whereas 
Germany’s last war Zeppelin, built in 1918, had a 
loading efficiency of over 58 per cent, for a gross lift 
of 77 tons. Of course, improved construction methods 
and materials also influenced this notable rise of the 
loading efficiency, for in 1913 a 22-ton Zeppelin had a 
disposable load of 7% tons, whereas, the Bodensee, 
which was launched last year and is also a 22-tonner, 
has a disposable load of 10 tons. It follows from all 
this that there is no more a theoretical limit to the' 
possible growth of airships than there is to steamships 
— although there may be a distinct practical limit to 
such an indefinite increase in tonnage, this being de- 
termined by the cost of hangars and docks, respectively. 

In the field of non-rigid construction America is not . 
only second to no other country, but probably leads 
the world today in efficient design. In the construction 
of semi-rigids Italy holds uncontested leadership, while 
in rigid airship construction Germany is still a good 
many years ahead of the rest of the world, although 
Great Britain comes a fairly close second. 

The main problems which confront the airship engi- 
neer in his quest for important increases in size may 
briefly be stated as follows : In a non-rigid the envelope 


is depended upon to resist the caving-in tendencies 
which are due to the pull of the suspension cables to- 
ward the car; this can be insured only by maintaining 
the gas in the envelope under a pressure higher than 
that of the surrounding atmosphere. At the same time 
the nose of the airship must withstand the dynamic 
pressure which is created by flight under power, which 
pressure very rapidly increases with the speed — and 
an increase of speed is directly dependent upon in- 
creased size, because of the greater weight of more 
powerful engines, larger fuel consumption, etc. How- 
ever, with increased size, which necessarily means a 
greater radius of curvature lest the longitudinal bend- 
ing moments be unduly increased, a higher gas pressure 
is required to counteract both kinds of deformation, 
hence a thicker fabric must be employed. Unfortunately 
the weight of fabric increases more rapidly than its 
strength, so that we have here a vicious circle from 
which it is difficult to escape. 

It is then obvious that there must be a distinct Simit, 
generally placed at about 500,000 cu. ft. capacity, to 
the increase in size of non-rigids without decrease in 
loading efficiency. 

This is why Italian airship engineers have developed 
— and with a great measure of success, too — a semi-rigid 
type in which a strong metal keel, which is internally 
trussed to the envelope and runs from stem to stem, 
takes care of the nose compression and partially of the 
longitudinal bending moment too. That is to say , the 
deflating of one gas cell will not .cause the airship to 
“ break her back,” although in the case of several gas 
cells doing this, particularly amidships, the result may 
be questioned. However this be, the Italian type 
of semi-rigid has the very distinct advantage of requir- 
ing a much lower gas pressure and lighter fabric than 
non-rigids, so that a considerable increase in size can be 
achieved without loss of efficiency. Several 20-ton semi- 
rigids have successfully operated in Italy, and a 30- 
tonner is now under construction for a pioneer flight 
from Rome to Brazil. As the latter is the largest semi- 
rigid ever built, its performance will be watched with 
considerable interest by airship engineers with a view to 
estimating the practical size limitation of semi-rigids. 

Whether the semi-rigid will prove practical for the 
largest sizes is open to discussion. It seems that the 
rigid, owing to its system of dividing the gas-containing 
portion into numerous cells, and the permanency of its 
hull, which permits to dispense with any great internal 
gas pressure, will eventually prove the logical type for 
the very large sizes of the future. 


The Paris Aeronautical Exposition 



Through the courtesy of The Aeroplane, of London, we arc 
enabled to give our readers the following illustrated descrip- 
tion of the Paris Aeronautical Exposition. As many of the 
machines exhibited, such as the Fannan Goliath, the Brdguet 
and Voisin bombers, etc., and most of the British airplanes 
are well known to our readers, their description has been 
omitted. 

The Brdguet J8T Berlins, destined for coi 
carrying, has seats for two pilots " ' ’ 
and in front between the wings a 
one enters by a 

Ahead of the 
a Renault of 460 lip. 

The wings have three bays on each side of the lu „ . 
bracing is by faired- twin cable throughout. The lift wires in 
the inner bay arc absent, their functions being fulfilled by 
wires running from the base of the inner struts to the chassis 
— an arrangement first used in Breguet war machines to render 
it* safe for the rear gunner to fire ahead between the wings. 


about two-thirds of the way up the first 
row of interplane struts on each side. 

The whole machine is built in the main of duralumin. The 
fuselage, wing spars, and interplane struts are made from 
tubes of this material. 

The fuselage joints are all made with welded steel sockets 

^'The'Vide'entrance door which when open leaves an unbraced 
panel in one side of the fuselage is made to act as a bracing 
panel itself, and is provided at top and bottom with steel hooks 
which arc rotated to engage firmly with a socket in the fuselage 
structure when the handle locking the door is closed. 

The Brfguet 18T has a span, top and bottom, of 17.42 m. 
and an overall length of 10.10 m. The wing area is 73.6 sq.m., 
the weight empty 1,000 kg., and the weight loaded 2,700 kg. 
High speed is 170 ’ ’ " •• • - ““ • 

and the ceiling 6,20 

the 18T 


le fore end of the fuselage is equipped with a double 
kets. one set being used with the float undercarriage a 
her set serving for the reception of a wheeled und 


Them 


s are interesting in that they are only joined to the front 
in the upper plane, but embrace both spars of the lower 
- is the up. 


the upper 

of the wings, instead of 

about the only serious airplane 


spar is left free for the warping 
' • ‘ jl. It is 

warping 


„ , , *. 4 , 1 ? 

d the ceiling 6,200 m. 

Type 14T is a seaplane which is 
is fitted with a cabin for three. 

The wings have but two bays instead of the three of the 
previously described machine, but in the inner bay on each 
” is a pnir of upper halves of Spad type, intermediate 

ming from the intersection of landing and flying 

**■ -« •*-- ~-s, and on these are 

ut is merely provided 
itial part of the wing 

The float arrangement is one large central float supple- 
mented by a pair of wing floats and a tail float. 

The tail float, which is of triangular i 
very sharp Vee bottom, is attached f 
and the for ’ 

of sockets, . 

carriage. Thus, the machine is readily convertible I 


The next larger de Mar C ay machine, illustrated in the accom- 
panying sketches, is a single-seater biplane of 5 m. span and 
15 m. length, fitted with the new 60-hp. Le Rhone engine. The 
fuselage is the usual plywood monocoqne and shows no novel 
feature. 

The interplane struts are of the type used in one of the ex- 
perimental Nieuports and in the Lepfcre biplane, that is to say, 
each pair of struts (fore and aft) is connected one to another 
top and bottom by fore and aft pieces of wood, so that the two 
struts and these two stretcher-bare, as one might call them, 
form a single unit, which is in the shape of a non-rectangular 
parallelogram in which the inside corners are rounded instead 
of being angular. 

The third machine is very similar, but it is a two-seater. It 
has a span of 6 m. and a length of 6.5 m. The same type of 
60-hp. Le Rhone engine is used. 

These two machines have a very neat 
screw, in which there is a hole in the noe 
is admitted to the crankshaft, through 
Rhone draws air for the cooling of the cr 


, through wh 
vhich this n 


The more interesting of the two Potez machine 
was a tiny biplane (the type VIII) with a Potez ei _ 
lip., which is stated to weigh 100 kg. and to consume 15 litres 
of gasoline per hour. The engine is a 4-eyl. (in line), air 
cooled, placed with its cylinder-heads in front and its shaft 
vertical. The shaft drives a bevel gear at its top end, the air- 
screw being attached to the second bevel wheel, so that the air- 
screw shaft is parallel with the axes of the cylinders and the 
screw itself revolves a few inches in front of the cylinder- 
heads. This gives a very high thrust-line and keeps the weight 
low. If the engine works properly the idea seems excellent, 
hut as the engine has no flywheel one has doubts about the 
effects of the explosions on the gears and on the screw. 

The machine itself is a neat biplane, with a single pair of 
duralumin struts on each side of the fuselage and an inverted 
Vee cabane to the center section. Ordinary cable bracing 
(single) is used. The ailerons, on the upper planes only, arc 
worked by tubes and bell-cranks, the horizontal tube from the 
cockpit being carried inside the wing behind the rear spar. 

The undercarriage has four wheels on v' ' ' *’ 


The si 


The whole skeleton of the 


emergency fit- 
machine— wi 


sharp bow and a square stem and has a 
- length. It is fitted with a Vee bottom 
at the step, which is 


JOl, 

it of 

?dthe 4 weight 


forward, gradually washed o 
roughly half way between hoi 

but the span of the upper plane is only 14.36 m 
the lower is 12.40 m. The power plant is the sal 

Renault, but the weight empty is only 1,280 kg. m _ . 

loaded 1,890 kg. High speed is 165 km.p.h., the climb to 2.000 
m. is 18 min. and the ceiling 3,000 m. 

De Marcay 

Three airplanes were Shown by Edmond de Marcay. One 
of these is, according to the claim of its constructor, the small- 
est airplane in the world, its span being 4 m. and its length 
3.8 m. The fuselage is of the raonocoque type (ind the tail 
plane and fin are also covered with plywood. The interplane 


empennage — is of dnralnmi 

The Potez VIII has a span, upper, of 8 m. and lower 
m., while its length is 4.7 m. The wing area is 19 sq.r 
220 kg., and the weight loi 

— mprises fuel for 3 hr. flight. - — 

t rated in the accompanying photographs, has a bore of 10 
mm. and a stroke of 120 mm. ; it turns at 2,200 r.p.m., while th 


plane, more or less of Breguet type, built for w 
now fitted with a very well arranged and finishi 
limousine behind the pilot, somewhat in the mai 


exhibited ti 
Of tl 


of the earliest pioneers of all metal airplanes, 

as a raring monoplane, 
itilever wings, a folding 


fitted with 180 bp. Hispano-Suiza, 
chassis, and a retractable radiator. 

The fuselage of this machine is built throughout of steel 
tubes, wire braced, and of small cross section. 

The wings spring from the lower longerons, and at their 
roots have a great diliedral angle for a distance of roughly 1 
m. whan — having arrived at the level of the upper longeron 
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Some of the Exhibits at the Paris Aero Show 



—they bend to the horizontal. From the point at which they 
bend a steel tube strut rot ' ' “ 

Apartfoom these struts the wings are entirely unbraced and 
aU loads are taken by the wings’ spars as cantilever beams. 
These spars are riveted up duralumin bo* girders, with a max- 
imum depth at the angle between the horizontal and the sloping 
part of the wing, tapering thence both to the wing root and 
to the wing tip. At the maximum point the front spar is about 
7 in. by 2 in. and appears to be of about 10 gauge thickness. 

Very narrow ailerons are fitted to a false spar in the rear of 
the main spar. 

The undercarriage consists of two Vees of half streamline 
tube, that is, flat on one surface, each Vec carrying one wheel 
on a rigid overhang stub axle. These Vees are each pivoted 
on n hinge carried on the lower longerons of the fuselage. The 
rear leg of each Vee has an extension welded on, projecting 
upwards into the fuselage, about 6 in. long, and between these 
two extensions there is provided a telescopic screwed strut — 
after the manner of a large wire strainer. There is no other 
connection between the two Vees, and thus this strut, in com- 
’ ’ o halves of the undercar- 


o" Vees fold outward and finally lie on the surface of tl 
inclined part of the wing, the wheel ensconcing itself in 
large hole cut in the under surface of the wing. 

The radiator is fitted in a vertical slide and may be pusht 
right out on the under side of the fuselage, or withdrawn ' 
unv desired extent within the fuselage. 


il tail p 




There can be little doubt that the reduction of resistance has 
been very thoroughly attended to in this design, but great 
faith is required to believe that the undercarriage will remain 
in its intended place when getting off or landing. The machine 
has 18 sq. m. surface and is stated to weigh 670 kg. with full 


added. 

The wings, of about 1 m. chord and 1 m. gap, are un- 
staggered, and the lower one is of somewhat reduced span. At 
each of its tips this wing carries a wheel of the bicycle type, 
sprung from within the wing itself. 

On the bottom wing a fuselage, bnilt of light steel tube and 
covered in fabric, provides accommodation for the pilot and 
carries at its forward extremity a tbird wheel and at its after 

a Y Anzani engine of 

iclit tube cradle, ' ' ’ 

d in an alu , 

rout of the pilot’s seat and is supported on a three-steel tube 
,f V6 dia. and about 2 ft. length from the nose of the fuselage. 

The wings are mounted on two pairs of center section struts, 
tselage, and there is one interplane strut 


ON February 1, 1920 

The Bechfirenu-Levaaseur is a big single-seater with a mock- 
body. It is known officially as the S.A.B.4, the 
iding for Soci«t« des Appareils (or des Afaoplanes, 

des Avions) Beclulrcau. 

The most noticeable feature about it is the radiator, a new 
reau’s, which forms a ring round the engine 
excellent streamline shape of the front of 
the machine as it continues the line of the spinner and rounds 
off the whole front outside the limits of size of the ei ‘ 

300 hp. Hispano-Suiza), thus c 
caused by the Suiza cylinder he. 

The machine is equipped with four macnine guns, ewo m me 
cowl, as usual, and two in the upper plane, in which tbe 
cartridge belts are neatly stowed. To increase accuracy in 
shooting, the machine is designed without a cabane and without 
cross-bracing between the fuselage and the center section of 
the upper plane, so that the pilot has a perfectly clear view 
over the cowl. 

This is achieved bv arranging the inner pairs of interplane 
struts so that they slope inwards towards the middle of the 
upper plane, and by bringing a pair of struts on each side 
(under the lower plane) from tbe feet of these interplane struts 
to n point in the undercarriage behind the wheels. Thus the 

are of sheet aluminium beaten to streamline shape, they serve 
equally for tension and compression members. 

Another interesting idea in the machine is the 
the elevator and ailerons. Instead of making . 
balancing piece at each end. tbe flaps have their 1 
made in a zig-zag shape. The hinges are fixed to ... 
points of the zig-zag, and the result is that when the flaps 
moved the foremost points of the zig-zag project above or 
below the wing or tail plane (as the case may be), and should 
give a very useful balance. 

The S.A.B.4 has a span of 9 m., a length of 6 m., and a 
chord of 1.8 m. The maximum speed is 250 km.p.h. 

Another exhibit of interest was a variable pitch airscrew. 
The firm claim to have overcome the great difficulty of keeping 
the wooden blades inside the steel tubes which hold them to 
the mechanism. This is done by building flat wedge-shaped— 
or rather barb-shaped— pieces of steel with projecting screwed 
ends into the laminations of the screw and holding the whole 
blade back against centrifugal force by these screws. 


The Socifitd des Constructi 


lower wing springs from the hull, and from the junc- 
tion of wings and hull rise four center-section tube struts, 


lending and trailing edges. 1 


d to carry 80 kg. of 


little fuel and oil. 


M. Levasseur was famous before the war as a maker of air- 
screws, noticeable for their scimitar shape. Early in the war 
he became an airplane constructor and ramie various types of 
machines under contract in his excellently equipped factories. 
Latterly he was turning out Spads, and thus was brought into 
contact with M. Bechft-eau, the famous designer of the Deper- 
duSsin monoplanes of 1911-1914, and later of the 8“*- 
In consequence. M. Beehireau, who had left 

BMriot firm, had his latest ideas embodied in a flghti 

built by M. Levasseur. This machine, which was one of the 
most si riking in the Show, was displayed on tbe 
Stand. 




planes with the circular section si 
tuei tank housing between them and the u] 

The lower wing tips are fitted with a 

A single plank strut on each side o 
spars of the three planes, which are braced witn stranded 
cable for both flying and landing loads. Ailerons are fitted to 
the top and central wings only. 

The tail consists of a fixed plane and elevators and a bal- 
anced rudder without a fin. 

The span, equal on all plant*, is about 6 m. and the chord is 
LI m. The length overall is about 8 m., and the machine is 
expected to make 90 km.p.h. with two up and three hours’ fuel. 

The Farrnan exhibit included besides the well known Goliath, 
which was recently described in these columns, a small two- 
seater sport machine fitted with the new 60 hp. 9-cyl. Le Rhone 
engine, and designated— probably in contradistinction to the 
Goliath— David. 

The fuselage is a rectangular section affair built on longe- 
rons and struts, covered with glued and nailed on three-ply. 
The engine is mounted in the usual way on the front end, with 
the pilot’s seat just behind the engine— followed by a second 


lanky vertical struts. 


n upper wing is supported on four rather 
avily staggered and are mounted on one 
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Except the rudder, which has a curved upper extremity, all 
the surfaces arc of the Farman cut-off-square type. 

The Farman David baa a span of 7.10 m., an overall length 
of 6.135 m., and weighs empty 200 kg., and loaded 400 kg. The 
high speed is 140 km.p.h. and the low speed 60 km.p.h. 

Nieuport 

The Nieuport exhibit was of more than ordinary interest, 
for it included the speed and altitude record-breaking machines. 

The machine which, flown by Lieut Casale, put the altitude 
record up to 9,645 m., is a type 29D. It is a small biplane, 
with two pairs of struts on each side of the fuselage. The 
engine is a 300 hp. Hispano-Suiza, fitted with two of the 
Lamblin radiators, now so popular in France, wF- u *“*' ,:, -~ 


lower plane has ailerons along . 

the ailerons are balanced by a piece projecting beyond the 
ends of the plane. 

The speed record-breaker of M. Sadi-Lecointe is similar to 
the altitude record-breaker so far as the fuselage is concerned, 
but has only a single pair of struts on each side of the fuselage. 
In this tlie engine is likewise a 300 hp. Suiza, but a single 
Lamblin radiator is fitted, with a small honeycomb radiator 
just in front * u " — ’>''■« •!«"« — "="»> ~ » 
Lumiere. Thi 
plane, but 


and the bracing is entirely of triangulated duralumin tubes of 
streamline section, carefully arranged so that those which arc 
normally compression members shall be as long as possible, 
whilst the tension members are short. The wings themselves 
arc entirely built of timber and are fitted witth balanced 
ailerons. 

Large streamline wing floats are fitted near the tip of each 
lower wing— also of diagonally planked timber const-uction. 
The two wing engines are carried midway up the interplane 
gap in aluminium nacelles, in the tail whereof arc the mam 
petrol and oil reservoirs for the whole machine. The central 
engine is fed from a gravity tank in the upper wing, sopplied 
from either nacelle reservoir by wind-driven pumps. 

The tail plane— carried on the upturned after part of the 
hull — is a monoplane, braced to the hull on each side by an 
N of duralumin tubes, fitted with divided balanced elevators. 
There is a large central balanced rudder, and near the tip of 
the tail plane there are a pair of fins, which may be eet over 
by the pilot as a counter measure to the failure of either wing 

*”f5» bull is divided into nine water-tight compartments. 

The Lrorfi-Olivier seaplane has a wing area of 90 sq.m, and 
carries a useful load of four passengers and 300 kg. of mail, 
together with fuel for 5V 2 hr. flight at a full speed of 150 
km.p.h., or for 8 hr. at a cruising speed of 130 km.p.h. 


s cover the whole length of the lower 


The Bleriot Mai 


mouth 


This machine is illustrated in the a 


the usual sound Nieuport style. It has a huge cabin 
r eight people in the fuselage. The wings have a pro- 
nounced backward stagger, and have two pairs of struts on 
each side of the fuselage. Three Lamblin radiators are fitted 
under the engine. It is intended to run machines of this type 
alternately with the Airco machines on the London-Paris 
service. 

Tbe altitude record type, or 29D, has a span of 9.7 m., an 
overall length of 6.5 in., and a wings area of 27 sq.m. The 
weight empty is 761 kg., and the weight loaded 1,100 kg. Fuel 
is carried for 2y 2 hr. flight at a high speed of 236 km.p.g. 
The machine climbs 1,000 m. in 1 min. 56 sec., and 6,000 m. 
in 18 min. 46 sec. The ceiling is at 8,500 m. 

The speed record type is somewhat smaller, its span being 
6 m. and its overall length 6.20 m., while its wing 
The weight empty is 620 kg., and the wei 
* — uts a 1-hr. flight. The 

’ ’ h constitutes the pi 


The Bleriot Mammouth, one of the largest multi-eugiue 
machines constructed in France, recently passed successful trial 

tests. The following description and accompanying diag 

matio sketch are taken from La Nature, of Paris. A 
view of the center portion of this machine appeared o 
cover of Aviation and Aeronautical Engineering for 

“W. . 

1614 sq. ft. wing 
Hispano-Suiza mot 
weight, fully loaded, 17,600 lb. 


k front 




e span i 


exclusive of the crew and 
A high lift wing section, 
is used and the planes are s 
partly to insure better lift 


id the high speed 80 m.p.h. 
for twenty-one passengers 
ill speed endurance c-f 7 hr. 

icry thick profile, 
t a pronounceo negative stagger, 
partly better vi ’ "" 




sq.m. TL . . . 

834 kg. The fuel load permits i 
is 307 km.p.h„ or 190 m.p.h., 


The Nieuport Transport, or type 30T, has a span, upper, of 
13.5 m., lower of 14.5 in., and a wing area of 65 sq.m. The 
is 1.500 kg., and the weight loaded 2,400 kg. 


The 


itated. 


Upon tl 


Lion and Olivier 

stand of Liord et Olivier was to be seen a large 
said to be destined for passenger and mail work 
. in the Mediterranean. 

The machine is of the triple-engined variety, with one 260 
hp. Salmson Z9 engine in the center and two 220 hp. Hispano- 
Suizas in nacelles between the wings. 

The hull, which is entirely of wood with triple diagonal 
planking, is of very enrious shape. Beginning with a sharp 
stem, it swells out rapidly to a form of very great beam and 
relatively small freeboard, upon which is erected a super- 
e hull proper, in two tiers, 
cabin with four seats, at the 
■ central engine mounting. In 
the second tier is the p'iiot’s seat, set between front and rear 
spurs of the upper plane, through a hole in which the pilot 
protrudes his head and enters and leaves his cockpit. 

Aft of the cabin superstructure the hull narrows in to an 
oval rnonocoque form, which bends up at the rear to carry tbe 

The wings are unstaggered and have little or no dihedral, 



______ the deck so as tc 

of the ground. The pilot compartment seats three, 

namely, the pilot, his assistant and a mechanic. On the lower 
deck, "forward, a navigation room and a wireless cabin are 
fitted; the former contains the navigational instruments and 
has a window let into tbe floor for inspection of the ground. 
Aft of the radio cabin there is a baggage hold and t. small 
cabin for four second class passengers. 

The tail unit consists of biplane stabilizers and elevators 
and of three rudders. The control surfaces are balanced. 

A trap door, which acts as a ladder when it is let down, 
permits access into the fuselage. The interior is heated by 

been paid to insure 


New Fiat Airplane and Engine 


pilot and passenger in 
obtain high speed and 
ition baa been paid to 


Fiat AJtS. Airplane 

This machine, which is officially known as model A. R. F., 
is a two-place tractor biplane equipped with the 12-cyl. 700 
hp. Fiat engine. The span is 53 ft- 2 in., the overall length 
33 ft. 3 in., and the overall height 12 ft. 2 in. The fuselage, 

which is of considerable height, seats pilot and p ~ 

tandem aft of the engine. In order to obts ' ' ' 
great lifting capacity, the closest attention 
the streamlining. It may be seen from Fig. 1 that even the 
exhaust pipes projecting on each side from the engine housing 
are encased in an aerofoil shaped fairing, which thus form a 
supplementary lifting surface, while the landing gear is also 
carefully streamlined. 

The Fiat A. R. F. has a maximum horizontal speed of 160 
m.p.h. and carries beside two persons and 440 lb. of useful 
load sufficient gasoline and oil for a continuous flight of 18 hr., 
which* represents a distance of 2,730 Sta. mi. It had been 
intended to make a transatlantic flight with the original 
B.R.F., but this exploit having been accomplished while the 
machine was under construction, it was not considered worth 
while attempting. 

The weight of the machine under full load is about 10.200 
lb., which is apportioned as follows: 5,070 lb. for the airplane, 
4,000 lb. for gasoline, 660 lb. for oil, and 440 lb. for useful 
load. The latter can obviously be increased by reducing the 
amount of fuel carried and by decreasing the radius of action. 
This machine is probably the fastest plane of its load carrying 
capacity in existence. It is also the most high powered single 
engine airplane built up to date. It has been extensively 
used on long distance cross-country flights, from Italy to 
France,. England, Belgium and other portions of Europe. 

Fiat A-18 Engine 

The Fiat Co. having specialized during the war on vertical 
and V type w 


•mpty is 500 lb., and v 


steel forgings with welded-oi 




The Fist A. R. F. Two-Place Biplane, 700 Hp. Fiat Engine 
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Some Foreign Aerodynamic Propeller Balances 


In a recent issue of Engineering ( London) William Knight 
gives a detailed account of the aerodynamic balance used in 
the St. Cyr Aerodynamic Institute for testing model propel- 
lers, together with some interesting information of the Crocco 
balance used for the same purpose by the Institute Centrale 
Aeronautico, at Rome. An excerpt from this article, with the 
original illustrations, is printed herewith. 

Crocco Balance . — In the Crocco balance, which is schemat- 
ically represented in Fig. 1, a 3-h.p. variable speed D.C. motor, 


vented from doing so by adding weights at L. Opposite the 
free end of shaft D, by using a special clock-work arrange- 
ment, the number of r.p.m. of shaft A is recorded on a revolv- 
ing drum. Knowing the weights added at L and the length of 
lever arm C, it is easy to calculate the resisting torque, which 
will be the resisting torque of the propeller plus the frictional 
resistance of the gears in the transmission. 

The Italians make the necessary correction of the torque 
so measured by using a set of calibrating curves, giving the 



maximum speed 1,500 r.p.m., is supported on a framework 
structure right above the experimental chamber of the wind 
tunnel. The rotary motion of the motor axis is transmitted - 
through two bevel gears to a vertical shaft A, the r.p.m. of A 
being double the number of r.p.m. of the motor axis. At the 
opposite end, shaft A is geared to two horizontal shafts C 
and D, and through them to a second vertical shaft placed on 
the same axis of shaft A— four equal gears link together the 
four shafts. 

A third vertical shaft E placed in the same axis as the other 
two vertical shafts is connected to them through a cardan O. 
which allows a free oscillation of E and the frame structure .1 
around the horizontal axis XY perpendicular to the axis of the 
tunnel and coinciding with the axis of oscillation of the cardan. 
At the free end, shaft E is geared to the propeller shaft F, 
the number of r.pm. of the propeller being double the number 
of r.p.m. of the vertical shaft and four times the number of 
r.p.m. of the motor. The swinging arm E, and the gears G 
are all enclosed in a casing of a suitable shape such as to 
reduce to a minimum the turbulent motion of the air behind 
the propeller. 

The resisting torque of the propeller reacts on the four 
gears linking together the vertical shafts with the two hori- 
zontal shafts C and D, which will have tendency to rotate in 
an horizontal plane around the vertical axis, and are pre- 




16 


TION 



Fig. 3 


as affecting the viscosity of the lubricant, etc.) which are not 
accounted for in the calibration curves. 

Th* propeller thrust has the tendency to give rise to an 



ing by 2. The resistance of the casing at different values of 
the wind velocity in the tunnel is obtained from a calibrating 
curve made for that purpose. 

Four dash pots, M, two at each end of the oscillating axis 
of the balance, reduce the amplitude of the oscillations and 
make it more easy to weigh the thrust at H. Four counter- 
weights K adjustable along four vertical rods, are used for 
bringing the centre of gravity of the oscillating system in 
proximity to the axis of rotation XY, thus increasing the 
sensitiveness of the balance. 

Two men are needed to operate the balance — one for meas- 
uring the' torque and the other for measuring the thrust. A 
third man regulates the speed in the wind tunnel by changing 
as required the speed of tile fan supplying the air current; he 
has in front of him a Kreil pneumometer on which he can read 
directly the velocity of the air in the experimental chamber of 
the tunnel. Each time that he reads the pneumometer the air 
velocity at which the experiment is to be performed he presses a 
button, a bell rings and the two men operating the balance try 
to equilibriate at the same time the oscillating structure J and 
to bring the swinging arm D to the zero position marked off on 
the drum’N. When after several trials this condition is obtained 
at the desired wind velocity in the tunnel the drum N is set ro- 
tating. After the drum has made a complete rotation, the 
rotating mechanism is stopped again, and, on the recording 
card wrapped around the drum, the number of r.p.m. of shaft 
A at the moment . when the balance was in equilibrium is 
found. The number of r.p.m. measured on drum N, the 
weights measured at H and at L and the wind speed in the 
tunnel at the instant when these measurements were made, 
give all the elements for calculating the thrust and the torque 
of the model propeller under test.- 

All that is needed for working accurately and rapidly is to 
• have three trained men, preferably always the same men, 
working together intelligently. The three sections of the ver- 
lical shaft are made out of steel rods, the oscillating frame J 
is made out of steel tubes. Roller bearings are used at the 
motor shaft extension, and at the axis of rotation XY. The 
maximum diameter of propellers used -by the Italians in the 
experimental chamber of the tunnel, 2m. in diameter, is 50 cm. 

The St. Cyr Balance.— Fig. 2 is a schematic view of the 
St. Cyr balance. A 50-h.p. D.C. variable speed motor 
200/1,500 r.p.m., produces through the bevel gears B, C, G, 
the vertical shafts A, E, and the cardan D, a maximum speed 
of rotation of the propeller shaft H of 4,500 r.p.m. 

On the propeller shaft, a torque dynamometer can measure 
directly the propeller torque which is also simultaneously meas- 
ured at L, following the same general arrangement already 
described in connection with the Croceo balance. 

Fig. 3 gives detail views of the dynamometer, the transmis- 
sion gears, and the propeller hub, and show how the motor 
torque is transmitted through the bevel gears G to an hollow 
shaft, which transmits the torque to the propeller shaft 
through a spring dynamometer. The resisting torque of the 


February 1, 1920 


1 ATI ON 


the details of the airtight passage of 
through the wall of the tunnel. A set of calibrated springs 
will be used for the different speeds at which propellers will 
be tested. 

The propeller thrust will be measured at K in the same way 
as it is measured on the Croceo balance, and in addition it is 
simultaneously measured on an hydraulic manometer M. The 
four counterweights N will be used for bringing the centre of 
gravity of the oscillating system in proximity to the axis of 
osculation x y. Solid steel, shafts, steel tubes and roUer bear- 
ings will be used in the construction of the balance. 


Railroad Helium Repurification Plant 

During the war one of the greatest military assets obtain. 
.1 ,,, a IK,— v„i; „ — ... 


ciently great for use in balloons and airships. WhUe 
actually reached the front, a supply was in transit and con 
tinuously increasing production assured. Helium is an 

' ' ’ " ’ ST25 

s and Ohio. It Is believed" by~Mientists that other 
sources of supply will be discovered susceptible of develop- 
ment for the production of helium in balloon quantities as the 
result of exploration work. At the present time such an ex- 
ploration program is being actively prosecuted by the 

On account of the rare occurrence of this gas, of the high 
cost of production and the expense of transportation from 
point of production to point of use, a plant for its repurifica- 
tion after contamination through use in aircraft proved de- 
sirable. The practice with hydrogen, when the purity of the 
gas becomes low, is to discharge the entire contents into tlio 
atmosphere, to use the entire contents for the inflation of free 
balloons, or to bleed part of the contents into tho atmosphere, 
replacing the gas lost with fresh hydrogen therebv bringing 
the purity to the proper standard. The daily loss of hydrogen 
from a 37,000 cu. ft. balloon may run as high as 5000 on ft 

With a helium balloon attempt *- s - — • • 

than a small fraction of this 
being allowed 


hours per day continuously, if need be, for 
a stretch. The power to operate this plant is 1 
120-hp. heavy duty gasoline motor directly c 
• • generator. However, where electi 

alternating-current motor is used, which is also 
‘ ' ■ " above mentioned generator, the en- 

The power plant is located in one 

fuel supply tanks, sleeping quarters for the 
m, tool supply bins, etc. This power plant 
generates sufficient current to operate two repurrficaticn cars, 
one at each end, should larger capacity be required from a 
unit. The other car cr repurifying car contains all the re- 
purifying apparatus consisting of air and gas compressors 
(el ictrically operated), purifying column, manifolds, both 
charging and discharging, desiccators, cooling tower, fuel 
and water supply tanks, gasometer, testing apparatus, etc. 
This ear is arranged to operate either from a platform or 
from the vronnd. — in one case the cylinders lying on their 
on end. The underframes of these 
of standard O. S. Steel construction built from plans 
istration for the sake of stnndard- 

. is of composite construction, with 

steel frame, wood and sheet steel sides, wood sheathing, etc., 
to secure warmth in cold weather, at the same time giving an 
exterior finish which confirms to the hydrogen gas car prnc- 


into c vlim.. . ......... 

in. These cylinders will 

unit where the impurities are extracted, the gas recompressed 
into cylinders and again used in the inflation of the envelope. 
A production of 40,000 to 45,000 cu. ft. of helium is expected 
within a period of three or four months and a great portion 
of this gas will be used at a distance of 800 to 1200 mi. from 
the source of supply at Fort Worth, Texas. A cylinder con- 
taining but 180 cu. ft. of this gas weighs 135 lb. 

If attempt were made to ship helium, as it became impure, 
back to Fort Worth for repurification, the freight charges 
would amonnt to a very large figure, or if attempt were made 
to ship to zone repurification plants, the cost would be very 
heavy. It can be seen from the foregoing that the conditions 
surrounding tho design of a repurification plant for helium 
point to the importance of a highly mobile unit. This was 
obtained by placing the plant on two standard 70-ton rail- 
road cars. 

In actual warfare these 


sides, in the other standing 
cars are of standard D. ° ' 
of the D. S. Railroad A< 


The ti 


e Air 8 


anted o: 


helium balloon attempt will be made not to lose mor 
'be'bted fr 
of 180o'lb°|er sq. 


The compressors, of a compact vertical type of special design, 
the came as used in the repurification car, are connected 
through a gear reduction and flexible coupling to a 80-hp. 
heavy duty type gasoline motor. Both compressor and en- 
gine arc cooled through a single radiator suitably divided 
in order to allow the compressor to operate as cool as pos- 
sible, at the same time giving the engine the required working 
temperature. The engine and 
single sub-base, the whole beii 
and steel superstructure with s 
ing space to operate the manifolds, 

platform formed by the sides when open. Ample fuel 
water supply tanks are provided for a continuous ten 
run. If difficulty is encountered in the operation of 
units in rough and sandy country, a caterpillar trnctoi 
have to be resorted to. 

The principle upon v 
is simply stated, but rather c 

-f a liquefaction plant to icuuud me Kuynuiui 

e pressure of the impure helium to a point \ 
rity (air) is liquefied and drawn off, allowini 


»eing honsed in a composite wood 
h sides opening out, Riving work- 
mifolds, which are attached to the 


ent time under 
to complete it ii 
tinned above. 


ion and every effort is being i 
care for the helium production 


ship ascension points. S 
with a capacity of 5000 c 
Joon or airship beds, i 
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earliest convenient time by trucks to the railroad repurifieation 
plant. Here the cylinders of impure gas will be connected 
to manifolds discharging directly into the purifying column, 
passing out through another set of manifolds into cylinders 
being charged with purified gas. 

This railroad repurifieation p 
1000 to 2000 en.ft. per hour and is designed 


Four* New Air Routes Projected 

The Post Office Department is contemplating an extension of 
its aerial mail routes and has requested an appropriation from 
Congress of $3,000,000. 

It is planned to link all tho important cities from coast to 
coast and the new routes as outlined by the department are 
as follows : 

1. From Chicago to San Francisco. By this extension it 
will complete the route from the Atlantic to the Pacific Coast 

2. From Pittsburgh to Kansas City via Cincinnati. Indianap- 
olis and St. Louis. 

3. From New York to Atlanta by an extension from 
Washington, D. C. 

4. Minneapolis and St Paul to St. Louis via Chicago. 

The new air routes would rediice' by one-half the mail time 

mailed in New York would reach the Pacific Coast in ap- 
proximately 45 hr. and 15 min., west bound, against 90 hr. and 
30 min., west bound, by train, and 51 hr. air time, east bound, 
against 102 hr., east bound, by train time. 

The Post Office Department is also considering the estab- 
lishment of a seaplane route down the Mississippi River from 
capacity of from St. Louis to New Orleans, stopping at Cairo, Illinois, M emphis, 
• * "• Tenn., and Vicksburg, Miss. 


II be available for emplace- 
ig to the balloon and air- 
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Effects of Wind Upon the Stability and Maneuverability 
of an Airplane in Flight 


By Temple N. Joyce 


Ever since the beginning of aviation tbe question as to 
whether wind has any effect on the stability and maneuver- 
ability of a plane has come up from time to time and has been 
argued both pro and con by experienced and inexperienced 
pilots. One group of flyers contend that the stability of a 
plane 1 b affected when banking into or with the wind and that 
precautions must be taken in order to avoid a fatal fall, par- 
ticularly when close to the ground. The other group assumes 
that theoretically there might be a difference, but practically 
it is not observed. There are other views which are compli- 
cations of the two former ones and in this article an endeavor 
will be malic to explain all sides of this question, and in a 
manner prove that both theories are correct. It is hoped that 
the varied theories of the reader will coinside with at least 

The argument that wind has no effect npon the stability of 
a plane can readily be supported by laws of physics and any 
attempt to prove by these laws that there is no effect will end 
r.. ti.., .. ..i 


fact that " bumps ” disturb a plane’s 

puted, but this must not be confused ... 

The action of a plane under varying conditi 
described with the aid of the accompanying d 
paths of bight ilesignated arc those which 
with reference to the ground. 


> proceed 

a northerly di 


the r 


‘Iris? 


. .... _ _ , . c presented graphically 

by BC in a unit of time, and wishes to land along the line 
XU at M. Subconsciously the pilot described a semi-circle on 
the ground below him, which will bring his plane up to the 
point K. To do this the pilot gives bank and rudder propor- 
tional to the degree of curvature he has assumed and the 
machine will swing around gracefully in the required amount 
of time ready to land at M. 

Now consider a wind blowing in a northerly direction equal 
o the velocity of the plane and that velocity represented 
graphically by AB. The plane's velocity being BC the re- 
sultant action in the first unit of time at the beginning of the 
maneuver would be AC. With tbe same amount of bank and 
rudder as that used under conditions where there is no wind 
ts of time the plane’s posil ' 
nstead of F. F. G, B, K, L. 


curves will not be in line with tbe longitudinal axis but more 
or less sideways or diagonally from the longitudinal axis. The 
maximum effects are noticeable at F" and F and it is at these 
points when turning with the wind that a new pilot, who is a 
mechanical flyer, and who has not learned to fly by “ feel,” 
observing his plane passing over the ground sideways assumes 
that be is skidding and puts on more bank. This we all know 
is tbe correct thing to do for a skid, or else take out rndder 
to accomplish the same result, but as tbe plane was not skid- 
ding relative to the wind in which it was traveling, and in per- 
fect stability, such a movement would cause a side slip and 
possibly a fatal accident if close to the ground. In a training 
plane where there is a small motor such a move would be dis- 
tinctly noticeable, bat types of planes that are used at tbe 
front with surplus of motor power, the effect will not be 
as great. 

Turning Into Him Wind 
When turning against the wind. Fig. 2, 
to slip in instead of skid at the points 
namely, K“ and K', and^ tbe ineXperienced 

cannot be dis- mg tbe bank. Tbe obvious result is a skid, wbieh, if held long 

enough, will end in a stall and tail-spin. 

If the pilot simply desires to turn his plane about with- 
out any idea of bringing it over a definite spot, these effects 
will be less noticeable, but should he wish to land on a given 
spot, as illustrated, the controlls will have to be hai 
ferently to what they would be when there is no wini 
to make the same path o\ 

observed that at high altitdue .Iirj uevur auru.iuu m t iic 

wind and one can see that this is due to the fact that the 
plane’s motion over the earth is comparatively slow. A forty 
foot loss in altitude as a result of a side-slip at 5000 ft. is not 
half so noticeable as a twenty foot drop when flying at 100 ft 

le flying is that 
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The analysis 

In the i 

brought into play due to the plane’s motion through the pre- 
vailing wind, it will have a westward component CX and a 
northerly component XI); with the velocity of the wind added 
tbe resulting position of the plane will be If. In the next unit 


horizon or entire earth below 
objects that would bo distinguishable in a landscape from low 
altitude. It bears repeating that at low altitudes a pilot sub- 
consciously maps out his course on the ground with reference 
to definite objects, such as trees, patches of grass, tracks, ete., 
and it is the confusion of this mental-made path which he 
would execute if there were no wind, with that which bis plans 
actually executes when there is a wind. Experienced pilots, 
as a result of their sense of feel, actually take care of these 
necessary differences sub-conseiously, but a student wiio tries 
other words a “ mechanical 


o the plane’s 
n D' ai 


will be DX. < 


. rill bring the plane into 

position of F. 

The reader can by a little study easily* follow the successive 
stages of the plane’s movement throughout the length of 
time necessary to turn 180 deg., facing into the wind at K' 
where it will have no velocitv relative to the ground in anv 
direction. The eurve C". D". F". F". G". If, K" represents 
the path of a plane when the wind velocity is one-half of 

One can see that the points at which the plane has no 
northerly or southerly motion on the various curves will pass 
from K ' to G“ and finally F, according to the decrease in wind 
velocity. When there ig a condition of no wind it will be 
observed that at F the plane is traveling over the earth in a 
direction the same as that in which the longitudinal axis is 
pointing. As wind comes into effect the motion of the plane 
at* F“ and F, the corresponding points on the two wind 


often finds it difficult to keep h 
Hie confusion of this mental-made path of flight on the 
d and the actual flight of the plane that causes accidents, 
s granted that tile movement of a plane when turning 
he wind is different from that when turning with it, also 
when there is no wind, and that the controls are operated dif- 
ferently under each condition. Its stability, however, is not 
affected in the least, only when the desired path of flight differs 
with the actual is it necessary to take caution. 

These conditions are particularly noticeable when in a spiral. 
The object of a spiral being to lose altitude over a certain por- 
tlon of ground and not gradually drift to one side or the other. 

when turning into the wind than with the wind in order to 
hold a position directly over the desired spot. This can be 
verified by observing the two curves designating a path when 
turning into and with the wind, and it is obvious that the con- 
trols will be handled differently in order to make a circle 
around a given point. 

The conditions where the wind velocity equals the plane 
velocity was assumed in order to illustrate the maximum effect 
possible and not to explain how to fly when in such a wind. 

The above explanation, it is hoped, will enable the reader to 
verify his own particular view-point on this much discussed 
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Some Recent German Airplanes 

e body choiring both upper and lower wing, and an exposed 
ussing from tbe lower wing to the body. The center section 
rats are apparently joined together by a metal plate, so that 
oea wires are avoided just like in the well kfiown Lcpfcre strut 


__ 11 of which w 
and 2 illustrate the" Kondor* D^I ’ 


fighter, in which a special 
vision upwards by splitting tbe upper 
the fuselage. This plane is equipped 
rotary engine, and apart from the al 
ture, the machine seems to be of vera 
following standard German practice very el 

The arrangement of the struts at the center of the a 
seems to place them at a bad angle for taking the heavy ci 
pression of the upper spars. The arrangement of the c* ' 

... n ; r ; n , l,„ f. 


The Siemens-Schuckert biplane (Fig. 13) is fitted with four 
260-hp. Mercedes engines distributed along the planes in a 
manner reminiscent of Sikorsky practice. It is very interest- 
ing to see that a successful machine can be built with the en- 
gines so arranged, although evidently this militates to some 
extent against maneuverability and also offers tbe danger of 
greater loss of control if one of the engines goes dead. While 
it is difficult te -> ... 


The row of air ducts fitted in the front is tion ol 


sible, aerodynamically. 

The Daimler one-place pursuit machine illustrated in Fig. 
has a fuselage of excellent streamline and a neat e — *- 
the cylinder heads, with small louvres. The struts 
peculiarly arranged, the rear strut having a baekwa 

tion. It is interesting to note from the cowling 

mochinc’is fitted with a V-type engine, which is probably the 
Mercedes 8-eyl. 240 hp. model. This engine was produced 
■one time in 1917 and was described at the time in Aviation 


largely relieved of bending moments, which authorizes, if it 
does not vindicate, its inordinate length. While this arrange- 
ment of shock absorbers has been often considered in the design 
cowling for of twin-engined airplanes, there has always been 

in connecting the struts on either side of the whee 

met in the present case by the use of the heavy 
which are clearly shown in Fig. 13. With this heavy fo 
chassis seems to be very well designed. While there Is a 


a difficulty 


This is 
1 forks 
fork the 
totally • 
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b is chiefly notable 
struts replacing the 


for the peculiar trussing of t 


again the fine streamline of tbe fuselage is noteworthy, 
not astonishing on the part of airship constructors. The 
of side radiators, on the other hand, is a practice which 


seated in the uncovered forward portion c 
whence he has a clear view of the ground. 

Fig. 14 illustrates an L. V. G. machine which affords an 
interesting example of large triplane design. The construc- 
tion of the undercarriage is in particular noteworthy. 

The peculiar looking biplane illustrated in Fig. 15 is a 
Gotha Grossflugzeug, that is, a giant airplane, in which the 
fuselage has been raised to the upper main plane. This gives 
has splendid fighting possibilities a 


eofTe L£w 


In Figs. 5 and 6 are shown the Koi 

E. nin respectively. These machines i 

internally braced type, of parasol design, the wings being of 
metal construction internally. The Kondor E. Ill is fitted 
with 140 bp. Oberursel rotary and has a speed of 195 kilo- 
metres (121 m.p.h.) per hour, and a climb of 5,000 metres 
(16,400 ft.) in 16 min. The E. Ilia with the more powerful 
200 hp. Goebel engine reaches a speed of 124 m.p.h. and 
climbs to 16,400 ft. in 11 min. Outside of tbe wing trussing 
these two machines offer few points of interest. On the 
E. Ilia the same peculiar engine cowling is employed as in 
the Kondor D. VI. 

Fig. 7 illustrates an Austrian Scout turned out by the 
Phonix works of Vienna. This machine is fitted with a 240 
hp. Hicro engine and carries the radiator above the top wing. 
The design of this machine is far from being as neat as that 
of corresponding German planes. 

The single seater Aviatik (Fig. 8), D. VI shows two fea- 
tures not often exhibited on German planes, namely a geared 
engine and a four-bladed propeller. Otherwise the design is 
along conventional lines. 

In the two seater Aviatik C. VI illustrated in Fig. 9 the 
designer has again made a desperate effort to improve the 
vision upwards by dividing the top plane and turning it down 
to the fuselage. The engine cowling fits in nicely into the 
veneer body. The outer pairs of Warren truss struts are 
brought on each to a point on the lower plane, and the for- 
ward wing strut meets the forward chassis strut at a fitting 
which permits of ready disassembly. In other respects the 
machine is a direct descendant of earlier Aviatiks. 

The D. F. W. shown in Fig. 10 does not possess 
tinctive features. The spinner fairs nicely with the fuselage 
and is thus worth mentioning. 

In Figs. 11 and 12 are illustrated interesting triplanes of 
the single-seater type. The Pfalz triplane of Fig. 11 is 
looking product. The fuselage is a beautiful streamline, ana 
the fin and wings are nicely rounded into the body. The lower 
■ • My has only one spar, and while there is a double 
number of interplane struts has been reduced to 


get her. The streamlining of The engines is very neatly carried 
out. Tbe mounting of the engines directly on the lower main 
planes makes the distance between the center of thrust and the 
center of resistance somewhat large, which has its obvious 
drawbacks, although this arrangement has undoubtedly the 
advantage of reducing head resistance by doing away with 
much strutting. 

Fig. 16 shows a Friedrichshafen biplane fitted with two 
260-hp. Mercedes engines, which appears as a good combina- 
tion fighting and bombing machine. The fuselage is very short, 

so that the nose *--*-=-* .. .. •• < - 

propellers to be „ .... 

mentioned in the preceding , 

has a simple and sturdy though not 


the propeller hub, thus allowing the 
closely together with the advantages 


Vickers 4.800 Hp. Flying Boat 

According to Flugapon, a gigantic seaplane is under con- 
struction at the Barrow works of Vickers, Ltd. 

In its general outline the machine is a long hull flying boat, 
with overhanging biplane wings. Only approximate dimensions 
are available at this time, but the span is given as 300 ft., the 
overall length as 200 ft., the overall height as 42 ft. and the 
wing chord as 27 ft. 

The power plant is fitted in four independent engine nacelles 
between the planes, each nacelle carrying two Rolls-Royce 
Condor 600 hp. engines “ end on ” and driving a tractor and 
a pusher screw, respectively. There are thus four tractors and 
four pushers, and the total horsepower is 4,800. It is esti- 
mated that the machine will be able to fly with full load o 
dis- two-third engine power. 


clean- which 


rk of the boat and of the planes is entirely 
• ■ while the planking of the hull is 

l with copper wire, 

boat is fitted wifh two dM^and 


msuta, a special plywood 
b )d developed^by Merars.^ Saunders, 

tensiyely furnished with 


ining room in which in case 
of emergency thirteen more passengers can be accommodated. 
With forty-five passengers the cruising endurance of the fly- 
ing boat is estimated at 1,400 sta. mi. The designed full speed 





Aeromarine Eight Cylinder B Type Motor 

By W. C. Bauer, M.E. 


This motor was primarily designed to include tbe greatest 
amount of power possible within the smallest possible overall 
dimensions; and, as will be noted of the installation diagram, 
the motor is almost unbelievably small for its horsepower 
capacity. The horsepower is rated at 150, obtained at 1,300 
r.p.m. of the propeller, which is driven off on short shaft 
mounted above the crankshaft and geared four to seven with it. 

In general, this type of motor, known as the B-6000 series, 
has eight cylinders, east of iron in blocks of four and placed 


efficient cooling surfaces permits of a very high compression 
ratio without any of the high compression troubles. 

The two overhead camshafts are encased in oil-tigbt hous- 

' “ ' d roller f 

, of one f 

Sffi.- 


ings, which also enclose 
rocker arms. The cam 1 
in diameter for their 


. -tight h._ 
fulcrum and roller portions of tl 
are hollow, of one piece and large 
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feeds the connecting r 
system of lubrication 

The crankshaft is of ® 
forged, beat treated an 




a the hollow crankshaft, which in turn 
rod bearings. The ose of a dry sump 
permits of a much smaller crankcase 
luch more efficient system of lubrication, 
specially manufactured alloy steel, drop 
id ground, and is the result of practical 
ough many years of actual flying. Large 
all angles and the throws lightened by 


smaller rod. have bronze bushings forced therein. The piston 
pins and hinge pins of the small rod are tapered inside at both 
ends for lightness and distribution of load. 

The hollow propeller shaft is driven by means of a 24-tooth 

C ‘ lion on the crankshaft, which meshes with a 42-tooth gear 
Ited on propeller shaft. The shaft runs on two tapered 
roller bearings placed opposite to each other at both ends for 
lightness and taking thrust in either direction and the radial 



Factors Affecting the Warping of Plywood 


The warpiBg of plywood panels is a matter of considerable 
concern to manufacturers who make panels for airplane use 
where large flat surfaces are desired. Experience and numer- 
ous tests made at the Forest Products Laboratory of the United 
States Forest Service, Madison, Wis., for the Army and Navy 
have shown that many factors may contribute to the distor- 
tion. It is the purpose of this discussion briefly to analyze 
some of the causes of warping and indicate several methods 
for minimizing it. 

Methods of Measuring Warping 


The method 
straight edge 
upon the upturned 


a cylindrical surface, it is said to “ cup.” 

— -upping consists in placing a 

r of the panel so that it rests 


. jvs piywouu con- 

that the grain of 
-e of one ply across 
me across-tbe-grain 


edges is 10 in. and the recession 1 ii 


tions, a change in moisture content of plywood will inevitably 
cither introduce or relieve internal stresses. As plywood cr 
sists of layers of wood glued together so that the g ' 
successive layers or plies cross, the shrinkage o" F 
the grain takes place at right angles to *' 
shrinkage of the adjacent ply or plies. 

We will consider a three-ply construction for an example 
and subject it to low humidity conditions so that the moisture 
content of the plywood is lowered. Since the grain of the 
core is at right angles to the grain of the faces, the core will 
tend to shrink a great deal more than the faces, in the direc- 
tion of^the grain of the faces. This shrinkage subjolts the 

(pull). The magnitude of these internal forces depends upon 
the change in moisture content, the density, species, and the 
relative thickness of the core and face veneer. 

The shrinkage of ordinary flat-sawn boards in drying from 



Fra. 1. Twisting op Plywood 


Fra. 2. Cupping op Plywood 


the panel has cupped 1 in. in 10 in. A panel may, however, 
also be twisted as shown in Fig. 1, in which two edges that 
were parallel originally are now twisted relative to each other. 
The angle that the edge AA.' in Fig. 1 makes with the surface 
upon which the panel rests is the angle of twist. Twisting 
is measured by placing the panel upon a smooth snrface so 
that three corners are resting upon the snrface, and then 
measuring the distance from the fourth comer to the snrface. 
If. for example, an edge that is 10 in. Ions has twisted so 
that one comer is two inches above the surface, it would be 
said that the panel has twisted 2 in. in 10 in. 

A panel that is twisted is usually also capped, although 
panels that are capped need not be twisted. In either case 
the panel is said to have warped. 

Relation of Moisture to Warping 

One of the most pronounced results of a change in moisture 
content of an ordinary board is change in dimension, either 
as shrinkage or as expansion. Changes of moisture condi- 
iion are responsible for almost all the undesirable distortions 
that occur in boards. For simplicity, only change of dimen- 
sion which results from a redaction in moisture will be con- 
sidered in this article. 

The shrinkage of wood parallel to the grain is negligible 
compared to the shinkage across the grain. On account of 
the great difference in shrinkage of wood in these two direc- 


it 4 to 

ttty woods ‘than for the” low 
•d 10 in. wide when changing n 
o 5 per cent may shrink 0.4 ii 


it. being greater for the heavy or high 
’ — J ~nsity woods. A maple 
iture content from about 
When in the form of a 


of the first, it is obvious that maple wood in the 
center will be restrained from shrinking or, in other words, 
will be stretched across the grain almost the full 0.4 in. 
because there is little “give” in the outer laminations or plies 
parallel to the grain. The condition is analogous to that 
which would exist if an elastic sheet of a strong rubber were 
stretched and then glued between two plies of wood. 

In order to minimize the distortions of plywood panels that 
are caused by changes in moisture content combined with 
inaccurate or faulty construction, it is imperative that all 
plies be at the same moisture content before gluing and that 
the moisture content of the finished panel on leaving the con- 
ditioning room be about the same as it. will average when in 
use. The limits of from 10 to 15 per cent moisture in the 
finished panel will usually give satisfactory results when the 
panel is in service in the open air. 

Symmetrical Construction of Plywood 
Fig. 3 shows the distribution of the internal stresses in 
panels made of two, three, four and five plies. 

An equal reduction in moisture content of all plies is 
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Fio. 4. Warping or Plywood Du* to Faulty Construction 
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as a model h ° This 6 has a*d l irect bearing 8 * on all the material 
written, that is to say. the models are never ridiculous from the 


J£a“- 

3. Eve 


11 plies should 
e. The limits 
d panel will 

i odd number of 


Wide deviations in the warping of panels seemingly built 
in the same way may occur because warping is often the 
result of a combination of influences some of which while 
not apparent may be the more important factors. The fol- 
lowing points, if borne in mind while designing or manu- 
facturing plywood, should aid in minimizing the tendency to 
warp : 

1. One of the most important factors that must be con- 
trolled is the moisture content. The m 

C el when it leaves the conditioning : 

same as it wiU r *— : 

be about the same 
of from 10 to 15 i 

usually give satisfactory results when the panel is i 
the open air. 

2. Plywood panels should be made of i 
plies. For every ply of a given thickness ana species at a cer- 
tain distance from the core, there should be a corresponding 
i the opposite side of the core of the same thickness, 
- md species and at the same distance from the core, 
n small deviations in the direction of the grain of 
e plies may introduce considerable warping of a panel 
especially in the case of 3-ply constructions so that it is 
imperative that the grain of successive plies be at 90 deg. 
-Considerable care should be exercised in trimming veneer and 
subsequently gluing it so that this rule be observed. 

4. Plywood panels made of low density veneer are less in- 
clined to warp than panels made of high density veneer. 

5. In order to reduce warping of 3-ply panels, the use of a 
relatively thick core and thin faces is preferable to the use 
of plies that are all of the same thickness. A low density 
core is preferable to a high density core. 


Book Reviews 

Les AviONS Allemaxds. By Jean Lagorgettc. (E. Blondel 
de la Bougery, Paris. 214 pp., fully illustrated.) 

M. Lagorgette has reproduced in book form the extremely 
interesting series of articles on German airplane construction 
which he published in UAerophile during the war. Full 
descriptions, with outline drawing and numerous sketches of 
constructional details, are given of practically every airplane 
and aircraft engine used by the Germans up to the armistice; 
several Zeppelins which were brought down in the Allied 
lines are also described and illustrated in detail. 

Altogether this book may be considered as an excellent 
presentation of Germany’s war effort in the air and as such 
it is just as valuable from the technical as from the historical 
viewpoint. M. Lagorgette is to be congratulated on his bril- 
liant and painstaking work. 

The Aerial Arm. By Lt. Col. N. J. Gill, with an introduc- 
tion by Maj. Gen. Sir W. S. Brancker. (Aeroplane and 
General Publishing Co., London. 168 pp. Illustrated.) 

This book occupies an intermediate position between a really 
technical work and the frankly popular type. It covers a good 
deal of ground, giving a good historical record of the develop- 
ment of both the airship and the airplane and is illustrated by 
a number of photographs. Besides, it has some interesting 
constructional sketches for the airplane, although these are of 

The chapter on navigation of the air is particularly good 
and seems to be that branch of the subject in which the author 
is most interested. Two chapters deal with the military use of 
the airplane, and cooperation afloat, and here Colonel Gill ex- 
hibits a very sound knowledge of the military and naval uses 
of aireraft. Altogether it is an interesting little boob. 

The Design ok Model Airplanes. By F. J. Camm. (Benn 
Brothers, Ltd., London. 168 pp. Many diagrams.) 

The book is the result of a series of articles by Mr. Camm in 
The Aeroplane. It is extremely well written and complete and 

likely to build. At the same time the book is evidently written 


The educational remarks on the theory of the airplane are 
always simple and well written. Some very interesting re- 
marks are given on the making of m~ - : 


The purpose of this, report is to present in brief form such 
information as is available regarding the supplies of the 
kinds of wood that have been used or seem likely to become 
important in the construction of airplanes, and the amount 
of lumber of each species normally put on the market each 
' • "* **-- is of which each 


icluding principally pub- 
us members of the 
given, particularly 
ber, are' only crude 
if the forest resources 


into a teclinii 


The information contained in t 
piled from a great many s 
lished and unpublished r~ 




>ut until 

e country we shall have to depend largely 
figures on production of lumber are taken 
-' * — 1 — reports and may be relied u; 


. ■ Esti- 

........ proportions of the total lumber production 

of different species that may be suitable for the manufacture 
of aircraft are necessarily very general, and are open to 
modification as methods of sawing or as airplane specifica- 
tions change. 

It is believed that all the species used to any extent or 
approved for use in American aircraft are included. How- 
ever, specilications in all probability will be changed as the 
industry develops. Consequently, the use of many Hilda of 
woods not now considered suitable may eventually be allowed. 

Statements regarding the uses of the different woods are 
included in order to give an idea of the industries with which 
aircraft manufacturers will have to compete for their lumber 
supplies. The figures published were obtained several years 
ago and hence may not exactly represent present conditions, 
since the annual production of lumber of many of the species 
has changed considerably in the interval. 

The maps that accompany the report show by dots the 
approximate locations of the mills that in 1917 produced the 
largest amounts of the lumber of most of the species covered. 

herefore, indicate in a s ’ ' ~ 

supplies of tl 

A copy of this report may be obtained upon request from 
the National Advisory Committee for Aeronautics. Wash- 
ington, D. C. 

Joint Army and Navy Board on Aeronautics 


The present members of the Board are: Maj. Gen. Cbas. T. 
Menoher, Director of Air Service, Chairman; Lieut. Col. 
George A. Nugent, C. A. C. U. S. A.; Lieut. Col. Byron Q. 
Jones, A. S. A. S. A.; Capt. Thomas T. Craven, U S. N., 
Director of Naval Aviation; Capt. Lyman A. Holton, O. S. N. ; 
Comdr. J. C. Hunsaker, II. S. N.; Comdr. Warren G. Child, 
D. S. N„ and Lieut. Col. A. B. Christie, A. S.. A. S. A.. Work- 
ing Committee, and Capt. A. J. Clayton, A. S., A. S. A., 
Secretary. 

The duties of this Board are to consider and make revoca- 
tion in the plans for new projects for construction of air- 
craft, for experimental stations, coastal 'air stations and for 
stations to be used jointly by the Army and Navy; as well 
as questions relating to the development of new types of air- 
craft and weapons used on aircraft; and other important 
questions relating to Government activities. 




The Zeppelin Giant Sea Monoplane 




Valentine & Company, January 2, 1920. 

Mew York City. 

You may be intereeted in the fact that VALSPAR 
le used on our "Type D" Pursuit Fighter, one of the 
fastest aeroplanes in the world. Official Government re- 
ports accredit this single-seater with a speed of 147 miles 
an hour, and it has been adopted as a standardized design 
for the United States Army Air Service. 

VALSPAR is used on all Ordnance Aeroplanes - the 
"Type A" 105 H. P. two-seater side-by-side Primary Training 
Plane, built in 1916; the "Type B" 160 H. P. Pursuit Fighter; 
the "Type C" 80 H. P. Advanced Training Plane and the "Type D“ 
300 H. P. Pursuit Fighter. 


After the successful use of VALSPAR on all our 
Military planes it is natural that we should include it in the 
specifications for our Commercial aeorplanes, the first of 
which is nearing completion - the "Type ?" 150 H. P. four- 
passenger Tourist aeroplane. 


Yours 

tJTiief Qwtineer 


VALENTINE’S 

VALENTINE & COMPANY 

IpALSPAR 

“r— 

The Varnish That Won't Turn White 

W. P. FULLER & CO.. Pacific Coast 
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Sturjevariii 

AIRPLANE ENGINES 


They are the product of skilled 
engineering and manufacturing 
experience running through 
three generations. 


Latest types are now available 
Our new Catalog, No. 259, will interest you 


B. F. STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 




a counterbalanced aviation 
crankshaft .... 


Patented July 10th. 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

Wa have 'hipped 40.637 Aviation Crankshaft' to January 16. 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


February 1, 1920 
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THOMAS -MORSE AIRCRAFT CORPORATION 

ITHACA.N.Y.US.A 

V. .. J 


HALL - SCOTT 


Above cut shows a Hall-Scott L-4 installation in the Standard J-l airplane. Redwood City Aviation School. California 

V * T^ieoe*planes in school and* commercial work carry 3 or more persons and aside from having considerable reserve power 
operate more economically than other engines of similar h.p. 

The engines develop 130 b.h.p at 1700 r.p.m. and weigh but 375 pounds; due to the small bore and high operative spend 
and the perfect balance; vibration is not any more noticeable than with a 6 cylinder motor. 

HALL -SCOTT MOTOR CAR COMPANY, West Berkeley, California 
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The Home COMPltNY New York 

ELBRIDGE G. SNOW, President 
Home Office: 56 Cedar St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FIRE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

, SPECIAL HAZARDS 

IFindslorm. Cyclone, Tornado — Passenger Carrying Permit — Stranding and Sinking Clause — Demonstration Permit — 

AGENTS IN CITIES. TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA. MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 

Aircraft, Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commie, 
turns. Registered Mail. Rents. Rental Tallies. Riot and Civil Commotion, Sprinkler Leakage. Tourists' Bag- 

STRENGTH REPUTATION SERVICE 


T^LEVEN years of aviation 
motor experience by a staff 
of trained mechanics who have 
given undivided attention to 
perfection instead of large 
production, places the HARRIMAN motor in a class by itself. 

We offer this year four sizes — 30 h. p. 4 cylinder, 60 h. p. 
4 cylinder, 100 h. p.-6 cylinder, 200 h. p. 6 cylinder at greatly 
reduced prices with a guarantee that cannot be 
met by any other manufacturer. 


LET US QUOTE ON YOUR REQUIREMENTS 

Harriman Motor Company 

SOUTH GLASTONBURY, CONN. 
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ontractons to -tbe Army, 
Navy and- Air-Mail-Service 

L WT Engineering co-,inc.. 

• College Point- -New -York.- 



The Aero Engines’ 
“Elixir of Life” 



ENGINEERS 

Airdromes — Fields, Equipment, Operation, 
Aircraft — Design, Construction. 
Aerial Transportation. 


United Aircraft Engineering Corporation 

52 Vanderbilt Avenue 
New York 
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“The Spark Plug 

That Cleans Itself ” 



“The Plug with the Infinite Spark” 


BREWSTER-GOLDSMITH CORPORATION 

33 GOLD STREET, NEW YORK CITY 


ATLAS WHEELS 


Are daily gaining in favor 
with manufacturers and 
pilots of aircraft because: 

They Absorb Shocks 
They Are Stronger 
They Are More Reliable 



Standard Sizes Carried in Stock 


Inquiries and orders will 
receive prompt attention 


THE ATLAS WHEEL COMPANY 

Rockefeller Building 
CLEVELAND - OHIO 


February J, 1920 
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FUEL LEVEL 
GAGES 


This cut shows our 
i Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
inlarge quantities 
are “ doing their 
bit” as part of the 
equipment of Eng- 
I i s h Government 
Warplanes. 

SPECIAL T7PK0 DKSIONZD 


BOSTON AUTO GAGE CO. 

i WALTHAM STREET, BOSTON, MASS. 



For.R.P.M. Readings 
During the Block Test 

Before installing or after overhauling 
motors, get their accurate “rev." ratings 
with the instantly applied 

sn, 

SPEED COUNTER 


Vtodct Counter, art madt for au 
Ort production of madilna. am 
purport,, too. Writs for l 


The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


Aluminum Company of America 

General Sale. Office, 2400 Oliver Building 
PITTSBURGH, PA. 

Producers of Aluminum 


Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 

also 

Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

aloe 

Litot Aluminum Solders and Flux 
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SPRUCE LUMBER 

for 

Airplane Construction 

'C'OR twenty years we 
have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

We solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 



Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fabric Metal Quality has become a stand- 
ard for reliability. We specialize in tbie 
ooe tin-copper alloy which has superior 
aati-frictioa qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile; 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St, N.Y. 
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<Jhe Larges/ SeKirq 
Quality Pencil in. 

thx'Warld 



V ENUS 
PENCILS 



American Lead Pencil Co. 
242 Fifth A venae New York 

and London, Eng. 




“RYLARD” 

’T'HIS SPECIAL VARNISH was adopted by 
the British Air Ministry in 1916 as being 
the premier Varnish for Aircraft work. The 
whole of the output of “ Rylard ” produced 
from our specially increased plant was taken by 
the Air Ministry and delivered to the various 
Aircraft manufacturers all over the British Isles, 
for use over doped fabric, and has given every 
satisfaction. 

The most suitable Varnish 
for 

AEROPLANE PROPELLERS 
STRUTS AND SKIDS 
SEAPLANE FLOATS 
DOPED FABRICS 

It Dries Quickly, will not Bloom, Crack, or Blister, is 
Impervious to Oil, Petrol, Sea Water, etc, and is 
unaffected by Sun or Rain. 

AMERICAN BRANCH: 

Llewellyn Ryland Co. of America 

624 S. MICHIGAN AVENUE, CHICAGO, U.S.A. 


IATION 


QOlUIR YOUR PUnNELSi WITH 

PIONEER. INSTRUMENTS 

■ COMPASS AIR OIE.TAMCE AKCOROER ■ 
TURN INDICATOR RANKING INDICATOR 
AIR SPECS INDICATOR QRIFT INDICATOR. 

PIONEER INSTRUMENT COMPANY 

246 GREENWICH ST. NET-W YORK CITY 



Die-Casting 

Service 


The Doehler Engineering and 
Manufacturing organization 




Louis DUSENBURY & Co., Inc. 


MANUFACTURERS AND IMPORTERS 
INTERIOR TRIMMINGS OF QUALITY 
FOR PASSENGER PLANES AND 
DIRIGIBLES 

CARPETS 

UPHOLSTERIES 

CURTAIN FABRICS 
229-233 FOURTH AVENUE NEW YORK 


FREDERICK W. BARKER 

REGISTERED PATENT ATTORNEY 
2 RECTOR STREET NEW YORK 

Telephone 4174 Rector Over 30 Yeare In Practice 



AIRPLANES DEVELOPERS OF SPECIAL AIRCRAFT SEAPLANES 

WITTEMANN -LEWIS AIRCRAFT COMPANY, Inc 

mumSirafcHis BUILDERS SINCE 1906 new jersey 


February 1, 1920 
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CAPITAL JIGS 

INTERNAL CT A MDIMPC TOOLS 
GRINDER jlAlUrlllUJ DIES 

W E realize ■ lir or <1 tee there aboeld be me 
lenity material. All machine parti melt be 
made right and perform their fnnetioni properly. 
hence ve have eqaipped oar new plant to tern oat work 
el the highest quality. We offer our facilities to yee 
sod trust «i may he oi service. 


Miessner Airfones 

and 

Simon Radio Apparatus 

for 

all aircraft uses 


W\ 111 yon give ns e trielt 

Lansing Stamping & Tool Co. 

Lansing, Michigan 


Emil J. Simon 

217 Broadway New York City 



PHILBRIN 

DUPLEX IGNITION 


LEARN TO FLY 


n old established si 


, — with a second system to 
spur the motor to super— service. 





PHILIPS-BRINTON COMPANY 

SOI So. Brood Stroot K. nii.lt Square, Pa. 


AMERICAN ACES 

than any other instructor. 

Army Training Planes Used. 
IP e Build Our Machines. 


PRINCETON FLYING CLUB, Princeton, N. I. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter). Daytona, Fla. 





AVIATION 


Aeronautical Engineering and Airplane Design 

By LIEUTENANT ALEXANDER KLEMIN 




Pries, Postpaid, in (be United Sutes, 15.00 Net 


THE GARDNER-MOFFAT COMPANY, Inc., Publishers 

22 East 17th Street, New York City 


NEW YORK 
AERONAUTICAL SHOW 
71ST REGIMENT ARMORY 
MARCH 6-13 

el^fSiSaSlci 0 or" “aircraft. 

Attend • the Show by all means. You owe it to 
yourself to properly vizualize the tremendous 
portent of air transportation in the United States. 
Read the Show Issues of 
AVIATION AND 

AERONAUTICAL ENGINEERING 
of March 1 and 15 
AIRCRAFT JOURNAL 
February 28 and March 13 

For all the technical information, descriptions 
and illustrations of exhibits and news of the 

SUBSCRIPTION 

Aviation and Aeronautical Engineering, 

$3.00 Per Year 

Aircraft Journal $2.00 Per Year 

THE GARDNER-MOFFAT CO., INC. 

22 E. 17lh Street, New York 



CLASSIFIED ADVERTISING 


NACnCAL ENGINEERING. II 


--- — e Washington Navy Yard. Laboratory work const 

testing aircraft models and ships' models for power, stability 
etc. Degree not necessary tf an equivalent laboratory experl 
cnee has been had. Salary about $2000 per annum. Appllifa 
tlons should be addressed "Construction Officer, Navy. Tat" 
Washington. D. C.." and include a detailed statement of edut 


PROPOSALS for Airplane Design ai 
Contracting Officer, Eng. Dlv.. A. S.. McCook Field, Dayton. O 
Sealed Proposals will be received here until 10 A. M., Feb. 20 


opened, for furnishing 3 Single Seater P 


gP.* 


FOR SALE— Doable acting Rubt 
tics. A patent 990968 license for 10 
straight move with one lever fro 
CHRISTIANSEN, 28 West 18th Stre 


FOR SALE— Fine field located on paved street and oar line 
near heart or large city with hangar space for ten ships. Addi- 
tional equipment consists of three Jn 4 D Airplanes, complete 
list spare pans. Present rental from seven private planes 
«00 per mouth, and is the only flying field In South Texas 
with Ideal conditions and no competition. Free of all incum- 

' Nl on suitably leased ground. ~ 

unable te give It sufficient a 


opportunity and parties V 
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INDEX TO ADVERTISERS 


Aeromarine Plane & Motor Co. . . 

Aeronautical Show 

Aluminum Company of America. 
Aluminum Manufacturers, Inc. . . 
American Bosch Magneto Corp. . . 

American Dead Pencil Co 

American Propeller & Mfg. Co. . . 
Atlas Wheel Co 


Barker, F. W 

Berling Magneto 

Boston Auto Gage Co 

Brewster-Goldsmith Corp 

British and Colonial Aeroplane. Co., Ltd . 

C 

Curtiss Aeroplane & Motor Corp 

D 

DoeKler Die-Casting Co 

Dttscnbury & Co., Inc., Louis /. 


Edstrom Machinery Co. 


l-'ahrig Metal Co 

' O 

Gopdyear Tire & Rubber Co 

H 

Hall -Scott Motor Car Co 

Harriman Motor Co 

Uartzell yfalnut Propeller Co 

llokne Insurance C!o , . 
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Lansing Stamping & Tool Co 

Lewis & Vought, Inc 

L-W-F Engineering Co., Inc 


M 

5 Manufacturers’ Aircraft Association. 

3 Martin, The Glenn L., Co 

35 Meyer, A. J., Mfg. Co. 

4 Multnomah Lumber and Box Co 

37 

37 N 

35 New Departure Mfg. Co 


38 

34 

34 


P 

Park Drop Forge Co 

Philips-Brinton Co 

Pioneer Instrument Co 

R 

Roebling’s Sons Co., John A 

Ryland Co., Llewellyn, of America. 


S 

44 Simon, Emil J 

Stewart Hartshorn & Co.. . . 

Stine Screw Holes Co 

Sturtevant Co., The B. F . . . 



Tlunnas-Morse Aircraft Corp. 


37 -U . 

’ United Aircraft Engineering Corp. 
U. S. Aero Exchange 


V 

Valentine & Co / 

Vecder Manufacturing Co. . 
B Voiight.. Chance. -M 


W 

.Wakefield and Co!, C."c . 

32 Virginia Aircraft Co! 

4,, Wittemann-Lcwis Aircraft Co 

•jo W yman-Gordon Co 


Yale & Towne Mfg. Co 

39 
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Zenith Carburetor Co. 
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RIGID INSPECTION 


A most careful, painstaking, rigid in- 
spection follows each step in the pro- 
cess of manufacture at our plant from 
the WALNUT log on through each 
and every operation until it becomes a 
completed airplane propeller. 

This is one reason why propellers from 
Piqua proved so dependable during the war. 

We now maintain the same rigidity of in- 
spection in our plant that we had during the 
war period. You can DEPEND on Hartzell 
Propellers being properly designed and well 
manufactured. Our exceptional facilities for 
quantity production are available to those 
airplane manufacturers who are looking for 
a good honest propeller that will hold up 
under hard service. 

Our Engineering Department ts at your service. 


Hartzell W alnut Propeller Co. 




the 


propellers 


Before 




eptance 


pecfion 




through i 
trAck 
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Q The unrivalled character of the Design and Perform- 
ance, of course, goes without saying, 
q We invite your attention to the Desirability of Pos- 
session — assuring you of reasonable First Cost and 
negligible Operating Expense, 
q Immediate Delivery. 


CHANCE M. VOUGHT 
Webster and Seventh Avenues 
Long Island City, New York 


e^Zeroplanes 

VoUGHT 


The Vought VE-7 2-Place Training and Sport Airplane — 



q VE-7, Maj. R. W. Schroeder. U. S. A. pilot, won the 
New York-Toronto International Airplane Reliability 
Handicap Contest. 

q Adopted by U. S. Army Air Service as the Standardized 
Advanced Training Type, 
q Immediate Delivery for Civil Use. 


LEWIS & VOUGHT CORP. 
Webster and Seventh Avenues 
Long Island City, New York 






Other Florida Resorts 


W ITH the opening of the winter 
season, we are now ready to 
give passenger flights in Flying 
Boats and Aeroplanes at Miami and 
other Florida resorts, and flying in- 
struction at Miami. 

Bookings for instruction or flights 
may be made at the Curtiss Flying 
Field, Miami, Fla., where we main- 
tain a well-equipped Training School 
and Service Station. 


CURTISS AEROPLANE and MOTOR CORPORATION 


SALES OFFICES 

Room 1456 52 Vanderbilt Avenue New York 

Factories — Oar Jen City. L. I.. Buffalo, N. Y.. and Marblehead. Mass. 
Flying Fields, Training Schools, and Service Stations — Garden City, 
Atlantic City. N. J.. Newport News, Va., Miami. Fla., Buffalo and 
Marblehead. Dealers and distributors in all parts of the United States. 
Special Representatives in Latin America, the Philippines and the 
Far East. 

Member Manufacturers’ 


Aircraft Association 



